Toll-like receptor 4 ligation on intrinsic renal cells contributes to the induction of antibody-mediated glomerulonephritis via CXCL1 and CXCL2.
Autoimmune diseases such as glomerulonephritis are exacerbated by infection. This study examined the effect of the Toll-like receptor 4 (TLR4) ligand lipid A on the development of heterologous nephrotoxic nephritis. Administration of nephrotoxic antibody resulted in significant glomerular neutrophil infiltration and albuminuria only when a TLR4 ligand was administered simultaneously. The contribution of TLR4 on renal cells and circulating leukocytes was assessed. Bone marrow chimeras were constructed with TLR4 only on renal cells or bone marrow-derived cells. The administration of nephrotoxic serum and lipid A caused a neutrophil influx in both chimeric groups greater than in sham chimeras that were totally TLR4 deficient but significantly less than in sham chimeras that were totally TLR4 sufficient. Both chimeric groups had greater albuminuria than totally TLR4-deficient sham chimeras; however, the chimeras with TLR4 only on intrinsic renal cells had significantly less than the sham positive group. In situ hybridization showed expression of TLR4 mRNA in mesangial cells and glomerular epithelial cells. For investigation of the potential mechanism by which renal cells could contribute to disease exacerbation, mesangial cells were cultured and found to express mRNA for TLR4, and stimulation of wild-type and TLR4-deficient mesangial cells with LPS caused production of CXC chemokines by wild-type cells only. Treatment of chimeras with TLR4 present only on intrinsic renal cells with anti-CXCL1 and anti-CXCL2 antibody before disease induction significantly reduced renal neutrophil infiltration. These results show that TLR4 on both circulating leukocytes and intrinsic renal cells contributes to the inflammatory effects of antibody deposition within the glomerulus, which depends at least in part on the production of CXC chemokines by intrinsic renal cells.